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(54) Speaker Apparatus

(57) A speaker apparatus includes: an actuator serv-
ing as a source of vibration; a vibration transmitting mem-
ber connected to the actuator; and two sheet-like dia-
phragms provided opposite to each other in the thickness

direction thereof with the vibration transmitting member
and disposed in contact with the vibration transmitting
member, wherein vibration generated at the actuator is
transmitted to each of the two diaphragms through the
vibration transmitting member to output sounds.
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Description

[0001] The present disclosure relates to the field of
techniques associated with speaker apparatus.
[0002] Preferably the disclosure relates to the field of
techniques for transmitting vibration generated at an ac-
tuator to two diaphragms disposed opposite to each other
with a vibration transmitting member interposed between
them to provide a speaker having an improved sound
pressure while keeping the thickness of the speaker
small.
[0003] There are speaker apparatus from which
sounds are output by transmitting vibration generated at
an actuator to a diaphragm through a vibration transmit-
ting member. For example, the actuator used in such a
manner may be a piezoelectric actuator, an electrostric-
tive actuator or the like. A material having high vibration
transmitting characteristics may be used as the vibration
transmitting member, and the diaphragm may be formed
from, for example, a resin material such as an acrylic
material.
[0004] In a speaker apparatus as thus described, when
vibration generated at the actuator is transmitted to the
diaphragm through the vibration transmitting member, a
compressional wave is instantaneously propagated in
the direction in which the vibration is transmitted (vibra-
tion exciting direction). During the propagation of the
compressional wave, a force attributable to the Poisson’s
ratio of the solid body (diaphragm) is generated in a di-
rection orthogonal to the vibration exciting direction.
When the force in the direction orthogonal to the vibration
exciting direction is generated, the force causes the di-
aphragm to vibrate, and sound waves are generated
throughout the diaphragm to output sounds.
[0005] Therefore, in a speaker apparatus utilizing a vi-
bration transmitting member and a diaphragm as thus
described, sound waves are generated at a level that is
uniform in any part of the diaphragm, and uniform acous-
tic characteristics can be achieved throughout the dia-
phragm.
[0006] Speaker apparatus of the above-described type
include a speaker having an actuator disposed on one
side of a cylindrical diaphragm when viewed in the axial
direction of the diaphragm and a vibration transmitting
member disposed in contact with one end face of the
diaphragm when viewed in the axial direction of the dia-
phragm. Thus, vibration is transmitted to the end face of
the diaphragm in the axial direction thereof to output
sounds from the diaphragm (see JP-A-2007-166027
(Patent Document 1)).
[0007] In the speaker apparatus disclosed in Patent
Document 1, when vibration is transmitted to the vibration
transmitting member, a compressional wave is instanta-
neously propagated in the axial direction of the dia-
phragm. A force attributable to the Poisson’s ratio of the
diaphragm is generated in a direction orthogonal to the
axial direction of the diaphragm to cause vibration of the
diaphragm. Thus, sound waves are generated through-

out the diaphragm, and sounds are output.
[0008] The speaker apparatus disclosed in Patent
Document 1 has a problem in that it is difficult to provide
the apparatus with a small thickness because a cylindri-
cal diaphragm is used.
[0009] In order to achieve a high sound pressure with
the speaker apparatus disclosed in Patent Document 1,
the number of the diaphragm and the vibration transmit-
ting member must be increased. As a result, the size of
the apparatus increases, and it becomes more difficult
to provide the apparatus with a small thickness.
[0010] Under the circumstance, it is desirable to pro-
vide a speaker apparatus having an improved sound
pressure while keeping the thickness of the apparatus
small by solving the above-described problem.
[0011] An embodiment of the present disclosure is di-
rected to a speaker apparatus including an actuator serv-
ing as a source of vibration, a vibration transmitting mem-
ber connected to the actuator, and two sheet-like dia-
phragms provided opposite to each other in the thickness
direction thereof with the vibration transmitting member
and disposed in contact with the vibration transmitting
member. Vibration generated at the actuator is transmit-
ted to each of the two diaphragms through the vibration
transmitting member to output sounds.
[0012] In the speaker apparatus, the vibration gener-
ated at the actuator is simultaneously transmitted to the
two diaphragms disposed opposite to each other with the
vibration transmitting member interposes between them.
[0013] The vibration transmitting member of the
speaker apparatus is preferably a wire extending in a
direction orthogonal to the thickness direction of the di-
aphragms, and each of the two diaphragms is preferably
in contact with a circumferential surface of the vibration
transmitting member.
[0014] The vibration transmitting member is a wire ex-
tending in a direction orthogonal to the thickness direction
of the diaphragms, and each of the two diaphragms is in
contact with a circumferential surface of the vibration
transmitting member. Thus, the diaphragms contact the
vibration transmitting member over a great contact area.
[0015] In the speaker apparatus, a peripheral part of
each of the two diaphragms is preferably in contact with
the vibration transmitting member.
[0016] Since a peripheral part of each of the two dia-
phragms is in contact with the vibration transmitting mem-
ber, the diaphragms can be stably located with respect
to the vibration transmitting member.
[0017] The speaker apparatus preferably includes a
plurality of the actuators, and two actuators among the
plurality of the actuators are preferably disposed on two
sides of the diaphragms.
[0018] Since the two actuators are disposed on two
sides of the diaphragms, high space utilization can be
achieved in the regions of the diaphragms where the ac-
tuators are disposed.
[0019] The two diaphragms of the speaker apparatus
are preferably formed from different materials.
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[0020] The two diaphragms can be made to output
sounds in different audio bands by forming the two dia-
phragms from different materials.
[0021] The two diaphragms of the speaker apparatus
are preferably formed with different thicknesses.
[0022] The two diaphragms can be made to output
sounds in different audio bands by forming the two dia-
phragms with different thicknesses.
[0023] At least either of the two diaphragms of the
speaker apparatus is preferably formed from a transpar-
ent material.
[0024] When some device is disposed between the di-
aphragms, the device can be viewed from outside the
apparatus if at least either of the two diaphragms of the
speaker apparatus is formed from a transparent material.
[0025] In the speaker apparatus, a display device dis-
playing images or a light source device emitting light is
preferably disposed between the two diaphragms.
[0026] Sounds can be generated along with another
type of output by disposing a display device displaying
images or a light source device emitting light between
the two diaphragms.
[0027] In the speaker apparatus, the vibration trans-
mitting member is preferably provided in the form of a
frame extending along peripheral parts of the two dia-
phragms, and the two diaphragms are preferably at-
tached to the vibration transmitting member and held by
the vibration transmitting member.
[0028] The vibration transmitting member is provided
in the form of a frame extending along peripheral parts
of the two diaphragms, and the two diaphragms are at-
tached to the vibration transmitting member and held by
the same. Thus, the vibration transmitting member
serves as holding means for holding the diaphragms.
[0029] In the speaker apparatus, a piezoelectric actu-
ator is preferably used as the actuator.
[0030] When a piezoelectric actuator is used, the ac-
tuator can be provided with high power.
[0031] In the speaker apparatus, a magnetostrictive
actuator is preferably used as the actuator.
[0032] When a magnetostrictive actuator is used, the
actuator can be provided with high power.
[0033] In the speaker apparatus, an electrodynamic
actuator is preferably used as the actuator.
[0034] When an electrodynamic actuator is used, the
actuator can be provided with high power.
[0035] The speaker apparatus according to the em-
bodiment of the present disclosure includes the actuator
serving as a source of vibration, the vibration transmitting
member connected to the actuator, and two sheet-like
diaphragms provided opposite to each other in the thick-
ness direction thereof with the vibration transmitting
member and disposed in contact with the vibration trans-
mitting member. Vibration generated at the actuator is
transmitted to each of the two diaphragms through the
vibration transmitting member to output sounds.
[0036] Since the two sheet-like diaphragms are dis-
posed opposite to each other with the vibration transmit-

ting member interposed between them, a high sound
pressure can be obtained with the thickness of the ap-
paratus kept small.
[0037] As described above, the vibration transmitting
member of the speaker apparatus may be a wire extend-
ing in a direction orthogonal to the thickness direction of
the diaphragms, and each of the two diaphragms may
be in contact with a circumferential surface of the vibra-
tion transmitting member.
[0038] Sounds can be generated throughout the dia-
phragms with the configuration of the apparatus kept sim-
ple.
[0039] As described above, a peripheral part of each
of the two diaphragms may be in contact with the vibration
transmitting member.
[0040] Thus, the diaphragms can be stably located
with respect to the vibration transmitting member.
[0041] As described above, a plurality of the actuators
may be provided, and two actuators among the plurality
of the actuators may be disposed on two sides of the
diaphragms.
[0042] Thus, a high sound pressure can be obtained
while achieving high space utilization in the regions of
the diaphragms where the actuators are disposed.
[0043] As described above, the two diaphragms of the
speaker apparatus may be formed from different mate-
rials.
[0044] Thus, the two diaphragms can be made to out-
put sounds in different audio bands, and the frequency
band of sounds from the speaker apparatus can be made
wider.
[0045] As described above, the two diaphragms may
be formed with different thicknesses.
[0046] Thus, the two diaphragms can be made to out-
put sounds in different audio bands, and the frequency
band of sounds from the speaker apparatus can be made
wider.
[0047] As described above, at least either of the two
diaphragms may be formed from a transparent material.
[0048] As a result, a device providing output other than
sounds, e.g., images or light can be disposed between
the diaphragms, and the apparatus can be used in a wider
range of applications.
[0049] As described above, a display device displaying
images or a light source device emitting light may be
disposed between the two diaphragms.
[0050] Thus, the apparatus can be used as a display
apparatus outputting images or an illumination apparatus
outputting light.
[0051] As described above, the vibration transmitting
member may be provided in the form of a frame extending
along peripheral parts of the two diaphragms, and the
two diaphragms may be attached to the vibration trans-
mitting member and held by the vibration transmitting
member.
[0052] Thus, sheet-like diaphragms having a small
thickness can be used to provide the apparatus with a
smaller thickness.
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[0053] As described above, a piezoelectric actuator
may be used as the actuator.
[0054] Since a piezoelectric actuator generates a great
stress, the actuator can be provided with a small size and
high power.
[0055] As described above, a magnetostrictive actua-
tor may be used as the actuator.
[0056] Thus, the actuator can be provided with a small
size and high power.
[0057] As described above, an electrodynamic actua-
tor may be used as the actuator.
[0058] Thus, the actuator can be provided with high
power at a low cost.
[0059] Various respective aspects and features of the
invention are defined in the appended claims. Combina-
tions of features from the dependent claims may be com-
bined with features of the independent claims as appro-
priate and not merely as explicitly set out in the claims.
[0060] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings,
throughout which like parts are referred to by like refer-
ences, and in which:

Fig. 1 is a perspective view of a speaker apparatus
according to an embodiment of the present disclo-
sure;
Fig. 2 is a front view of the speaker apparatus;
Fig. 3 is a sectional view of the speaker apparatus
taken along the line III-III in Fig. 2;
Fig. 4 is an enlarged front view of an actuator;
Fig. 5 is a front view of an exemplary speaker appa-
ratus in which a display device is disposed between
two diaphragms;
Fig. 6 is an enlarged sectional view of the speaker
apparatus shown in Fig. 5 taken along the line VI-VI;
Fig. 7 is a front view of an exemplary speaker appa-
ratus in which diaphragms are held by vibration
transmitting members; and
Fig. 8 is an enlarged sectional view of the speaker
apparatus shown in Fig. 7 taken along the line VIII-
VIII.

[0061] An embodiment of the speaker apparatus ac-
cording to the present disclosure will now be described
with reference to the drawings.
[0062] The following embodiment of the present dis-
closure is directed to a speaker apparatus including a
vibration transmitting member and two sheet-like dia-
phragms disposed opposite to each other with the vibra-
tion transmitting member interposed between them. In
the following description, upward, downward, frontward,
rearward, leftward, and rightward directions with respect
to the diaphragms are defined based on an assumption
that the directions toward which the diaphragms face (the
thickness direction of the apparatus) constitutes the
"frontward and rearward directions".
[0063] The upward, downward, frontward, rearward,
leftward, and rightward directions mentioned below are

used for the convenience of description only, and the
implementation of the disclosed technique is not limited
to such directions.

[General Configuration]

[0064] A speaker apparatus 1 includes diaphragms 2,
actuators 3, and vibration transmitting members 4 (see
Figs. 1 to 3).
[0065] The diaphragms 2 are disposed such that they
are opposite to each other when viewed in the front-rear
direction of the apparatus, and the sides of the dia-
phragms facing each other are formed as opposite sur-
faces 2a. For example, the diaphragms 2 are formed in
a substantially rectangular shape from a resin material
such as an acrylic resin having a thickness of 0.3 mm.
The diaphragms have outwardly open locating cutouts
2b provided on left and right sides thereof. The dia-
phragms 2 may alternatively have locating holes formed
to extend through the diaphragms in the front-rear direc-
tion thereof instead of the locating cutouts 2b.
[0066] Holders 5 are attached to each of the dia-
phragms 2 by disposing them in the locating cutouts 2b
or locating holes. The holders 5 are in the form of rec-
tangular frames having through holes extending in the
front-rear direction of the diaphragms.
[0067] The actuators 3 are held by respective holders
5. For example, piezoelectric actuators having a multi-
layer piezoelectric element are used as the actuators 3.
The actuators 3 are disposed in the holders 5 and are
formed in a vertically elongate shape, and the longitudinal
direction of the actuators is the direction in which vibration
occurs.
[0068] The actuators 3 are connected to a power sup-
ply circuit through connection cables which are not
shown, and the actuators 3 are energized and driven by
the power supply circuit to cause vibration.
[0069] For example, the vibration transmitting mem-
bers 4 may be music wires which are wires formed from
carbon fiber to extend in the top-bottom direction of the
diaphragms. The vibration transmitting members 4 are
connected to top and bottom ends of the respective ac-
tuators 3. For example, the vibration transmitting mem-
bers 4 have a diameter of about 1.5 mm.
[0070] A bottom end of each vibration transmitting
member 4 located on the top side of a diaphragm is con-
nected to the top end of the actuator 3 associated there-
with, and a part of the member near the bottom end there-
of penetrates through a top end portion 5a of the holder
5 (see Fig. 4). The part of the top side vibration transmit-
ting member 4 near the bottom end thereof is secured to
the top end portion 5a of the holder 5 with nuts 6.
[0071] A top end of each vibration transmitting member
4 located on the bottom side of a diaphragm is connected
to the bottom end of the actuator 3 associated therewith,
and a part of the member near the top end thereof pen-
etrates through a bottom end portion 5b of the holder 5.
[0072] An urging screw 7 is engaged with the bottom
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end portion 5b of the holder 5. A top end of the urging
screw 7 is made to contact a bottom surface of the actu-
ator 3 from underneath the actuator, and the screw is
screwed into the bottom end portion 5b of the holder 5
and is consequently displaced upward. Thus, the screw
has the function of pressing the bottom surface of the
actuator 3 from underneath the same to urge the actuator
3 in the direction of compressing the actuator. A pre-load
is imparted to the actuator 3 by the urging screw 7 to
improve the reliability of operations of the actuator 3 as-
sociated with the generation of vibration and to achieve
improved acoustic characteristics consequently.
[0073] A compression coil spring (not shown) may be
disposed inside the urging screw 7, and a ball or pin (not
shown) to be urged upward by the compression coil
spring may be disposed at the top end of the urging screw
7. The ball or pin can be displaced upward or downward
with respect to the urging spring 7. The use of an urging
spring 7 having such a configuration allows an urging
force of the compression coil spring to be imparted to the
actuator 3 through the ball or pin, whereby the actuator
3 can be urged in the direction of compressing the same.
[0074] Left and right ends of the two opposite surfaces
2a of the diaphragms 2 are in contact with circumferential
surfaces of the respective vibration transmitting mem-
bers 4, and the diaphragms 2 are attached to the vibration
transmitting members 4 by using, for example, a bonding
process. In this case, the surface roughness of the parts
of the opposite surfaces 2a of the diaphragms 2 in contact
with the vibration transmitting members 4 may be in-
creased to improve the bonding strength of the adhesive.
[0075] The vibration transmitting members 4 may be
partially or entirely embedded in the diaphragms 2 as
long as vibration can be transmitted to both diaphragms
2. All of the actuators 3, the vibration transmitting mem-
bers 4, and the holders 5 may be embedded in the dia-
phragms 2. In this case, for example, so-called insert
molding may be carried out. That is, the elements includ-
ing the vibration transmitting members 4 may be dis-
posed in cavities of a metal mold, and the cavities may
be filled with a molten resin to mold the diaphragms in-
tegrally with the elements.
[0076] When the actuators 3 are piezoelectric actua-
tors including a multi-layer piezoelectric element, since
stress generated by the piezoelectric actuators is as
great as several hundred Newtons, no problem occurs
in the operation of the diaphragms 2 even if the actuators
3 are embedded in the diaphragms 2.
[0077] When the holders 5 are embedded in the dia-
phragms 2, it is desirable to form the holders 5 from the
same material as the diaphragms 2 to achieve a satis-
factory state of bonding between the holders and the di-
aphragms.

[Operation of Speaker Apparatus]

[0078] The operation of the speaker apparatus 1 will
now be described.

[0079] When the actuators 3 of the speaker apparatus
1 is energized to generate vibration, the vibration thus
generated is transmitted to the vibration transmitting
members 4, and a compressional wave is instantaneous-
ly propagated. During the propagation of the compres-
sional wave, a force attributable to the Poisson’s ratio of
the diaphragms 2 is generated at the diaphragms 2 in a
direction (left-right direction) orthogonal to the propagat-
ing direction of the vibration of the vibration transmitting
members 4. The diaphragms 2 are vibrated by the force,
and sound waves are generated throughout the dia-
phragms 2 to output sounds.
[0080] At this time, sound waves are generated in the
speaker apparatus 1 at a level that is uniform in any part
of the diaphragms 2, and uniform acoustic characteristics
can be achieved throughout the diaphragms 2.

[Outline of the Description]

[0081] As described above, the speaker apparatus 1
includes the two sheet-like diaphragms 2 disposed op-
posite to each other with vibration transmitting members
4 interposed between them, and the apparatus is config-
ured such that vibration generated at the actuators 3 is
transmitted to the diaphragms 2 through the vibration
transmitting members 4 to output sounds.
[0082] Since the apparatus has a configuration in
which the two sheet-like diaphragms 2 are disposed op-
posite to each other with the vibration transmitting mem-
bers 4 interposed between them, an improved sound
pressure can be obtained with the thickness of the ap-
paratus kept small. In particular, since the vibration trans-
mitting members 4 are disposed to serve the diaphragms
2 commonly, there is no need for providing dedicated
vibration transmitting members 4 to serve the dia-
phragms 2, respectively. The simple configuration allows
the apparatus to be provided with a smaller number of
components and a smaller thickness when compared to
apparatus in the related art.
[0083] The vibration transmitting members 4 are in the
form of wires extending in the top-bottom direction of the
apparatus, and the diaphragms 2 are in contact with cir-
cumferential surfaces of the respective vibration trans-
mitting members 4. Therefore, sound waves can be gen-
erated throughout the diaphragms 2 although a simple
configuration is used.
[0084] Further, since the apparatus has a structure in
which peripheral parts of the diaphragms 2 are in contact
with the vibration transmitting members 4, the dia-
phragms 2 can be attached to the vibration transmitting
members 4 in a stable manner.
[0085] In addition, the two actuators 3 of the speaker
apparatus 1 are disposed on the left and right sides of
the diaphragms 2, respectively. Therefore, an improved
sound pressure can be achieved while achieving high
space utilization in the regions of the diaphragms 2 where
the actuators 3 are disposed.
[0086] The speaker apparatus 1 includes two dia-
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phragms 2, and the two diaphragms 2 may be formed
from different materials or with different thicknesses.
Sounds in different bands can be output from the two
diaphragms 2 by forming the two diaphragms 2 from dif-
ferent materials or with different thicknesses. Thus,
sounds in a wider frequency band can be output from the
speaker apparatus 1.
[0087] Resin materials other than acrylic resins which
can be used as the material of the diaphragms 2 include,
for example, ABS (acrylonitrile butadiene styrene) copol-
ymer. The diaphragms 2 may be made different from
each other in terms of frequency characteristics by form-
ing the diaphragms with different thicknesses, and a
great frequency range can be obtained by the combina-
tion of the different thicknesses.

[Other Configurations of the Speaker Apparatus]

[0088] Other configurations of a speaker apparatus ac-
cording to the present disclosure will now be described
(see Figs. 5 to 8).
[0089] A speaker apparatus 1A includes two dia-
phragms 2 at least one of which disposed on the front
side of the apparatus is formed from a transparent ma-
terial, and a display device 8 or a light source device is
disposed between the diaphragms 2 (see Figs. 5 and 6).
For example, an organic electroluminescence display, a
liquid crystal display, or a plasma display may be used
as the display device 8.
[0090] The display device 8 has a thickness smaller
than the diameter of vibration transmitting members 4.
For example, the diameter of the vibration transmitting
members 4 is 1.5 mm, and the thickness of the display
device 8 is less than 1.5 mm.
[0091] A sheet-like mount base 9 is provided between
holders 5, and the display device 8 is mounted on a front
surface of the mount base 9. A small gap is formed be-
tween a rear surface of the mount base 9 and the dia-
phragm 2 disposed on the rear side of the mount base,
and a small gap is also formed between a front surface
of the display device 8 and a rear surface of the dia-
phragm 2 disposed on the front side of the display device
8.
[0092] As thus described, the display device 8 is not
in contact with the diaphragms 2, and the apparatus
therefore has a configuration in which vibration transmit-
ted to the diaphragms 2 has no influence on the output
of an image on the display device 8 and in which the
display device 8 has no influence on sounds output from
the diaphragms 2.
[0093] As thus described, at least one of the dia-
phragms 2 of the speaker apparatus 1A is formed from
a transparent material. Therefore, a device providing out-
put other than sounds such as images and light rays can
be disposed between the diaphragms 2, and the appa-
ratus can be used in a wider variety of applications.
[0094] Sounds can be output along with a different type
of output by disposing the display device 8 or a light

source device between the diaphragms 2, and the appa-
ratus can therefore be used as a display apparatus out-
putting images or an illumination apparatus outputting
light.
[0095] When the display device 8 or a light source de-
vice is disposed between the diaphragms 2, the dia-
phragm 2 disposed on the rear side may be formed from
a material that is not transparent. The material of the
diaphragm 2 disposed on the rear side can be selected
with a higher degree of freedom.
[0096] A speaker apparatus 1B includes vibration
transmitting members 4B (see Figs. 7 and 8).
[0097] The vibration transmitting members 4B include
first portions 4a extending in the top-bottom direction and
second portions 4b contiguous with ends of the first por-
tions and extending in the left-right direction orthogonally
to the first portions.
[0098] In the speaker apparatus 1B, the vibration
transmitting members 4B are in the form of frames, and
peripheral parts of diaphragms 2 are attached to the vi-
bration transmitting members 4B.
[0099] As thus described, in the speaker apparatus 1B,
peripheral parts of the diaphragms 2 are attached to the
vibration transmitting members 4B having a frame-like
overall shape, and the diaphragms 2 are thereby held by
the vibration transmitting members 4B. Thus, the vibra-
tion transmitting members 4B function as holding means
for holding the diaphragms 2.
[0100] Diaphragms 2 in the form of sheets having a
thickness as small as, for example, about 0.1 mm can
be used in the speaker apparatus 1B, and the apparatus
can therefore be provided with a smaller thickness.
[0101] The second portions 4b located on the left and
right sides in the vibration transmitting members 4B of
the speaker apparatus 1B may be formed continuously
instead of forming gaps between the second portions 4b
as illustrated.
[0102] Vibration generated at actuators 3 is transmit-
ted from the first portions 4a of the vibration transmitting
members 4B to the second portions 4b. Since corners
having an angle of 90° are defined between the first por-
tions 4a and the second portions 4b, the vibration is at-
tenuated at the corners, and the amplitude of the vibration
transmitted to the second portions 4b is therefore smaller
than the amplitude of the vibration at the first portions 4a.
Vibration transmitted to the to the diaphragms 2 through
the second portions 4b therefore has a small amplitude,
and interference exerted by the vibration transmitted to
the diaphragms 2 through the second portions 4b on the
vibration transmitted to the diaphragms 2 through the first
portions 4a has a small impact.

[Other Modifications]

[0103] While an embodiment employing piezoelectric
actuators including a piezoelectric element as the actu-
ators 3 has been described above, the present disclosure
is not limited to the use of piezoelectric actuators as the
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actuators 3. For example, magnetostrictive actuators in-
cluding a magnetostrictive element or electrodynamic ac-
tuators may be used as the actuators 3.
[0104] When magnetostrictive actuators are used as
the actuators 3, the actuators 3 can be provided with a
small size and high power. When eletrodynamic actua-
tors are used as the actuators 3, the actuators 3 can be
provided with high power at a low cost.
[0105] While an embodiment employing two actuators
3 has been described above, the present disclosure is
not limited to the use of two actuators 3, and three or
more actuators 3 may be provided. When three or more
actuators 3 are provided, the actuators 3 may be dis-
posed in any position of the peripheries of the diaphragms
2.
[0106] For example, when three actuators 3 are pro-
vided, the actuators 3 may be used for a left (L) channel,
right (R) channel, and a center channel, respectively.
[0107] The specific shapes and structures of various
parts of the embodiment described above are merely ex-
amples of implementation of the present disclosure, and
it should not be considered that such shapes and struc-
tures are limiting the scope of the technique disclosed
herein.
[0108] The present disclosure contains subject matter
related to that disclosed in Japanese Priority Patent Ap-
plication JP 2010-251271 filed in the Japan Patent Office
on November 9, 2010.
[0109] It should be understood by those skilled in the
art that various modifications, combinations, sub-combi-
nations and alterations may occur depending on design
requirements and other factors insofar as they are within
the scope of the appended claims.

Claims

1. A speaker apparatus comprising:

an actuator serving as a source of vibration;
a vibration transmitting member connected to
the actuator; and
two sheet-like diaphragms provided opposite to
each other in the thickness direction thereof with
the vibration transmitting member and disposed
in contact with the vibration transmitting mem-
ber,
wherein vibration generated at the actuator is
transmitted to each of the two diaphragms
through the vibration transmitting member to
output sounds.

2. A speaker apparatus according to Claim 1,
wherein the vibration transmitting member is a wire
extending in a direction orthogonal to the thickness
direction of the diaphragms; and
each of the two diaphragms is in contact with a cir-
cumferential surface of the vibration transmitting

member.

3. A speaker apparatus according to Claim 2,
wherein a peripheral part of each of the two dia-
phragms is in contact with the vibration transmitting
member.

4. A speaker apparatus according to Claim 3,
further comprising a plurality of the actuators, where-
in two actuators among the plurality of the actuators
are disposed on two sides of the diaphragms.

5. A speaker apparatus according to Claim 1,
wherein the two diaphragms are formed from differ-
ent materials.

6. A speaker apparatus according to Claim 1,
wherein the two diaphragms are formed with differ-
ent thicknesses.

7. A speaker apparatus according to Claim 1,
wherein at least either of the two diaphragms is
formed from a transparent material.

8. A speaker apparatus according to Claim 7,
wherein a display device displaying images or a light
source device emitting light is disposed between the
two diaphragms.

9. A speaker apparatus according to Claim 1,
wherein the vibration transmitting member is provid-
ed in the form of a frame extending along peripheral
parts of the two diaphragms; and
the two diaphragms are attached to the vibration
transmitting member and held by the vibration trans-
mitting member.

10. A speaker apparatus according to Claim 1,
wherein a piezoelectric actuator is used as the ac-
tuator.

11. A speaker apparatus according to Claim 1,
wherein a magnetostrictive actuator is used as the
actuator.

12. A speaker apparatus according to Claim 1,
wherein an electrodynamic actuator is used as the
actuator.
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